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Tab6mmiia 1 — ITacriopT oH/1a OIIeHOUHBIX CPEe/ICTB

INacnopT ¢oHAA OLIEHOYHBIX CPeACTB

dopmupyemble OueHouHbIe
Paspenbl AuCHUIIMHBI KOMIIeTeHL[U1 Marepuarsbl KonunuectBo
WM UX YaCTU Y CpeficTBa
20

IToBepxHOCTHBIE
WHTerpaJsibl. J/IeMeHTbI
Teopus MoJis

DJieMeHThbl TeEOPUU
(byHKUMN KOMITJIEKCHON
riepeMeHHOM.
KondopmHsbie
OTOOpaKeHUst

OIIK-3. Criocoben
TIPUMEHSTh

COOTBETCTBYIOLMH (hH3UKO-

MaTeMaTHUeCKWH arrapar,
MeTO/Ibl aHa/In3a u
MO/Ie/IUPOBaHMUS,
TeopeTU4ecKoro u
9KCTIepUMeHTaIbHOTO
WCCieJoBaHus TPy
pelieHur
rpodeccroHanbHbBIX 3a/]a4

KontponbHast pabora

Nel

(10 BapuaHTOB
T0 2 3a/IaHus1)

KoncrekT Nel 5
TectrpoBaHue 36
80
N3 Nel (20 BapuanTOB
110 4 3a/laHus])
KoncriekT Neo2 10
KoncriekT Ne3 10
TectupoBaHue 36




1 OOEHOYHBIE MATEPUAJIbI, HEOBXO/IVMBIE
JJIS1 OHEHKUW 3HAHUW, YMEHUU N HABBIKOB JEATE/IbBHOCTHU
B ITPOLHECCE OCBOEHUSA JNCIUITVIMHbI

Tabmuiia 2 — PopmupyeMble KOMIETEHLIUN

Ko/ ¥ HauMeHOBaHHe UHIUKaTOpa OLieHOYHbIe
Koa v HaumeHoBaHMe
JIOCTV)KeHUSI KOMITeTeHI[UY (4acTu MaTepHrasibl
KOMIIeTeHI[UU
KOMIEeTEeHIIUN) Y Cpe/iCTBa
Pa3pen 1.

OIIK-3. CriocobeH
TIPUMEHSITh
COOTBETCTBYIOLLIMH
(hU3MKO-
MaTeMaTHU4yeCKUil
arrapar, MeTO/ibl
aHa/m3a u
MO/Ie/IMPOBaHMs,
TeOpeTUYeCcKoro 1
5KCIepUMEHTaTIbHOT O
WCCeIOBaHUS MPU
pelleHuu
ripocheCcCUOHa/bHBIX
3a/iay

IToBepXHOCTHBIE MHTErpa/ibl. J/ieMeHTbI TeopHs M0JIsA

N O-1onk-3 [IpruMmenHsieT MaTeMaTU4YeCKUM
armapar aHa/IMTUYeCKOl reOMeTpuH,
JTMHEWHOU anreOphl,

A pepeHIaTbHOTO M UHTErpaibHOro
VICYMCJIeHNs (PYHKLMU OJHOM
repeMeHHOM.

N-20mnk-3 [IpruMeHsieT MaTeMaTUueCKUi
amnrnapar TeopuM (PyHKLMH HeCKOJTbKUX
repeMeHHbIX, TeOpUU (QYHKLIUMA
KOMILJIEKCHOT'O [TepEMEHHOTr0, TEOPUHU
psiZI0B, Teopuu AuddepeHIMaTbHBIX
ypaBHEHUU

KoHTposbHas
pabota

KoucmekT Nel

TecTtupoBaHue

Pazpen 2.

JJieMeHThI TeoprH (PYHKI[UH KOMILJIEKCHOMN
nepemenHod. KondopmHblie oTo0pakeHHus

N O-1onk-3 [IprMeHsieT MaTeMaTUUYeCKUM
anrmnapar aHaJIMTUYeCKON reOMeTpHH,
JTMHEWHOM anreOpsl,

A epeHINaTbHOTO M UHTErPaibHOro
VCUMC/IeHUs] PYHKLUU OTHOM
TiepeMeHHOU.

N O-20nk-3 [IpyuMenHsieT MaTemMaTUUYeCKUM
armapar TeopuM (PyHKLMH HeCKOJTbKUX
riepeMeHHbIX, TeOprr (QYHKLIUA
KOMIUIEKCHOT'O TIepeMEHHOT 0, TEOPUU
pSiI0B, Teopyuu AuQdepeHLnaTbHBIX
ypaBHEHUU

N3

KoucmekT No2

KoucmekT Neo3

TectupoBaHue




OueHOuHbIe MaTepua/ibl U CPe/iCTBA /I MPOBEPKU
copMHPOBAHHOCTU KOMIIETeHI[UM

PA3EJI 1. IloBepXHOCTHBIE MHTErpa/ibl. J/IeMeHTbI TeOPUM I10JIs

Koumponvnaa paooma Nel
«Ilosepxnocmuvle unmezpansl. In1emeHmovl MeopuU NOAA»

Tunogvie 3a0anusi
3adanue 1. Jausr BexTopHOE TIoNe F = (x + ) j U mmockocTs 2x+3y+6z-

6=0 (p), KOoTOpas COBMECTHO C KOOPJMHATHBIMU IIJIOCKOCTSMH OO0pa3yeT
nupamunay V. Ilycte & — ocHOBaHME NUpaMubl, IPUHAUIEKALLEE TIOCKOCTH (p);
A — KOHTYp, OTpaHHUYUBAWIIMA O ; 7 — HOpPMalb K O, HAlpaBJICHHAs BHE
nupamuasl V. Tpedyercst BBIYUCIUTS:

1) moToK BEKTOpHOTO MOl [ dYepe3 TMOBEPXHOCTh O B HANPaBICHUU
HOpMAJIU 7 ;

2) UMPKYJSIHMIO BEKTOPHOIO ModasS £ 1Mo 3aMKHyTOMYy KOHTYpY A
HEIOCPEICTBEHHO M NMpUMEHHB TeopeMy CTOKCa K KOHTYpY A ¥ OrpaHMYEHHOMN
UM IIOBEPXHOCTU O C HOPMAJIBIO 71 ;

3) MOTOK BEKTOPHOTO ToJisi /7 uepe3 MOJHYI MOBEPXHOCTh MUpaMUAbI V' B
HANpaBIICHUU BHEIIHEH HOpMalM K €€ TIOBEPXHOCTH HEMOCPEACTBEHHO U
npuMeHuB TeopemMy Octporpaackoro. CaenaTb YepTex.

3aoanue 2. [IpoBepuTs, SIBJISICTCS B0’ BEKTOPHOE noJse
F=0x+2y2)i +(3y+2xz2)] +(Bz+2x0)k MMOTECHIMAJIbHBIM 51

COJICHOUAAJIbHBIM. B ClIy4ac IMOTCHUHNAJIbHOCTHU I10JIA F' naiitu ero ITOTCHIOMAJI.

Bapuanmur 1-10 cmompu:
I'onoBuna JL.YO. CnenuanbHas MareMaTuka : METOJIMYECKUE PEKOMEHIAINH

M0 BBITIOJHEHUIO KOHTpoiabHOUW paboTsl / JI.FO. ['omoBuHa. — 2-e u3M., UCIpas.
— Kapagaeso : Koctpomckas 'CXA, 2021. — C. 11-12.

Kpumepuu oyenku:

KoimuecTBO 0aiuioB, BBICTABISEMBIX 3a BBIINOJHEHHE 3aJaHUM, 3aBUCUT OT
MPABWJILHOCTH OTBETA U MOJHOTHI PEIICHHS.

3a perieHre, B KOTOPOM OOOCHOBAaHHO TOJYYCH IIPAaBHIBHBIH OTBET,
BBICTABJIAETCS  MAaKCHUMaJIbHOE KOJIMYeCTBO OamwioB. CHmkeHue 0OaiuioB
HPOU3BOAUTCS IMPH HEJOCTATOYHOM OOOCHOBAHHH, HE3aKOHYCHHOCTH PEIICHHS,
HE3HAYNTEIbHBIX BEIYMCIUTEIbHBIX OMIMOKAaX IPU BEPHOM XOJI€ PACCyKICHHUH.

bamiel 3a 3ajaHde HE HAYMCISAIOTCS MPU OTCYTCTBHUU PEIICHUS U TpyObIX
omunOkax. [IpaBHIbHBIN OTBET IPH OTCYTCTBHH TEKCTa PEIICHUs OlleHHBacTCs B 0
0aJlIoBs.



CamocTosiTe/IbHOE N3yYeHHE Y1eOHOT0 MaTepuasa

Koncnexkm Nel «Bviuucnenue 060iHbIX U KPUBOTUHECHHBIX UHMEZPATIO6)

3aoanue:

lNomoBuna JL.IO. CneuunanbHas MaTeMaTHKa : METOJUYECKUE PEKOMEHAAIUN
M0 BBIMIOJIHEHUIO KOHTPOJbHOU pabotsl / JL.IO. 'onoBuna. — 2-e u3f., UCTpasi.
— Kapagaeso : Koctpomckas 'CXA, 2021. — C. 9.

Kpumepuu oyenxu:
MakcuManbHOE KOJIMYECTBO 0aJUIOB: 3 Oasuia.

TecToBbIC BOITPOCHI 11O TEMC, UCITOJIB3YyCMBIC IJI IIPOMEKYTOYHOI'O KOHTPOJIA
3HAaHUU II0 AUCHUIIIMHE, TPCACTABIICHBI B COOTBCTCTBYHOIICM pPa3aciic (I)OHI[a
OLOCHOYHBIX CPCACTB.

Tabnuna 3 — Kpurepuu onieHku c(hOpMHUPOBAHHOCTH KOMITETEHIIUM

Kon u Kpurtepuu otieHnBaHus COPMUPOBAHHOCTU KOMIIETeHLIUU
HavMeHOBaHUe (uacTu KOMIeTeHLIMH)
WH/IMKaTopa Ha 0a30BOM ypOBHe Ha TOBBIIIIEHHOM YPOBHe
JOCTYKEHUST COOTBETCTBYET OLIeHKe COOTBETCTBYET OLIeHKe COOTBETCTBYET OLIeHKe
KOMITeTeHLUH «y[IOBJIETBOPUTETHHO» «XOpOLIIO» «OTJINYHO»
(yacTu 50-64% ot 65-85% oT 86-100% ot
KOMIIETEHL[H) MaKCHMaJIbHOTO Oasijla |  MaKCHMMasabHOro Oasia MaKCUMaJibHOro 6asia
W-1omnk-3 CTyneHt, B OCHOBHOM, | CTyZeHT 3HaeT OCHOBHbIe | CTy/IeHT 3HaeT
[IpumensieT BJ/Ia/ieeT alrapaTtomM TIOHATUS Y METO/Ibl OCHOBHBI€ TTOHATUSA U
Marematuueckuii | 1€OPHH TEOPUU MOBEPXHOCTHBIX | METO/bI TEOPUU
anrapar TOBEPXHOCTHDIX VHTerpasoB, TeOpHUU TIOBEPXHOCTHBIX
aHa/IUTUYEeCKOU MHTErPasos, TEOpUH T0Jisl, yMeeT pellaTh VHTerpaioB, TeEOPUU
T0Jisl, 3HaeT OCHOBHbIE
reoMeTpyy, MOHATHS pas/iena, Ha OCHOBHbIe THUIIbI 33/iay, T0JIs, yMeeT peliaTh
JIMHENHOU 6a30BOM ypOBHE yMeeT HCI0/1b30BaTh OCHOBHbIE THUITBI 33/1a4,
anrebpsl, BJIafleeT MeTO/laMu MaTeMaTHu4eCcKui yMeeT pelllaTh
I depeHMaIbHO | BEIUNCIEHUS amnmapar TeOpUu HecTaH/apTHbIE 3a/lauH,
rou TIOBEPXHOCTHBIX TIOBEPXHOCTHBIX 00/1a/iaeT HaBbIKaMU
HWHTErpajbHOro HWHTETpajIoB, perlaer HWHTErpasioB, TEOPUU TTOJIS | UCT0J/Ib30BaHUS
UCUUCTIeHUS TUTIOBbIE 33713191 IS peLieHust MaTeMaTHYeCcKoro
GyHKLMM OHOU pas/ie/ia, IMEeT CTaHAPTHBIX 3a7ja4 B aririapaTa Teopuu
repeMeHHO}A. NPEACTABACHIE O COOTBETCTBUHM C TIOBEPXHOCTHBIX
BO3MOJKHOCTSIX
NA-20nxk-3 Ty — HarpaB/IeHHOCTHIO WHTEerpajioB, TEOPUHA
[TpumeHnsiet MaTeMaTU4ecKoro nipodeccroHaIbHOM TOJIST JI/1S1 peLleHUs]
MaTeMaTuhuuyeCKuUumn arrapara BbIUNC/IeHUS AedaTeJIbHOCTH, HO CTaHAAPTHBIX 3a4/1d4 B
arrapar Teopuu TOBEPXHOCTHBIX WCTIBITHIBAET COOTBETCTBUHU C
byHKIM HHTErpasioB, TEOpHUU 3aTpyJHeHUs IpU HarpaB/IeHHOCTbHIO
HECKOJIbKUX HOJIA A1 pelenuns cofiep>KaTeTbHOU ripocecCcroHaTLHOM
TIepeMeHHBIX, 3a/ia" B COOTBETCTBUM | pyyrepniperanun JeITe/IbHOCTH U B/IaZieeT
Teopun Gpyukiuip | © HANPABIEHHOCTLIO TOJTyYeHHBIX HaBbIKaMU
ripoeccroHabHOM .
KOMITJIEKCHOTO o —— pe3y/bTaToB coJieprkaTenbHON
repeMeHHOro, WHTepIIpeTalyu




TeOpUH PSIJ0B, TIOTyYeHHBIX
Teopuu pe3y/bTaToB
IddepeHMaIbH
bIX YPaBHEHUN

PA3JIEJI 2. DnemeHThI Teopuu QyHKIUM KOMILUIEKCHOU MepeMeHHOM.
KonHpopmHbIe oToOpakeHUsA

HHousudyanbHoe domawHee 3adaHue Nel «DaemeHmbl meopuu pyHKyuu
KOMN/1eKCHOU nepeMeHHOU»

Tunoeble 3a0aHus

2 :
3aoanue 1. llpeacraButh 3a1anny0 QyHKUUIO @ = z°, TAe z=x+iy, B BUJE
@ =u(x;y)+iv(x;y); HaiiTh ee IEHCTBUTEIBHYIO 1 MHUMYIO YacTH.

3aoanue 2. lTlpoBeputh, SBISCTCS U 3afaHHas (GYHKIUSA @ =sin3z, T
z=x-+iy aHanuThudeckou. Ecim ga, T0 HAaMTHU 3HAYEHHE €€ IPOU3BOIHOM.

3adanue 3. BeluucnuTh HHTErpal 'Hz‘dz, rae C — OTpe30K, COEUHSIOMIMMA
C
Touku 0 1 2 —1i. [locTpouTh 06J1aCTH UHTETPUPOBAHUSL.

dz , npuMeHuB Teopemy Ko

3adanue 4. BpruuciIuTh MHTETpal '[ 5
z—=2i

J21=3

Wi unaTerpanbayio Gopmynny Kommu. [Toctpouts 061acTs HHTErpUPOBAHHUSL.

Bapuanmur 1-20 cmompu:

I'onosuna JI.IO. CrnennanpHast MaTeMaTHKa : METOJUYECKUE PEKOMEHIAIINU
110 BBIMOJHEHUIO KOHTpoabHOU paboTsl / JI.IO. ['onoBuHa. — 2-e u3., ucopasi.
— Kapagaeso : Koctpomckas 'CXA, 2021. — C. 12-15.

Kpumepuu oyenxu:

KoanuecTBo 0aimioB, BBICTABISIEMBIX 3a BBIIIOJHEHUE 3aJaHHi, 3aBUCUT OT
IIPABUJIBHOCTH OTBETA U TIOJTHOTHI PCIIICHHMS.

3a pemieHne, B KOTOPOM OOOCHOBAaHHO TIOJYYEH TIPABWIBHBIA OTBET,
BBICTABJIIETCI  MaKCHMaJbHOE€ KoOJHM4YecTBO OaiuioB. CHmkeHne 0OajlioB
MPOU3BOAMTCS MPU HEJOCTATOYHOM OOOCHOBAHWM, HE3aKOHUYCHHOCTH PEIICHUS,
HE3HAYNUTEIbHBIX BRIYMCIUTEIBHBIX OMMOKaX MPU BEPHOM XOJI€ PACCyKICHUN.

banmiel 3a 3amaHue HE HAYUCISAIOTCS TPU OTCYTCTBHUU PEIICHUS U TPYyObIX
ommOkax. [IpaBUIBHBIN OTBET MPH OTCYTCTBUH TEKCTA PEIICHUs OoleHUBaeTcs B 0
0aJJIoB.




CamocTosiTe/IbHOE N3yYeHHE Y1eOHOT0 MaTepuasa

Koncnexkm No2 «/[eiicmeus Ha0 KOMNIEKCHbIMU YUCTAMU))

3aoanue:

lNomoBuna JI.IO. CneuunanbHas MaTeMaTHKa : METOJUYECKUE PEKOMEHAAIUU
M0 BBIMIOJIHEHUIO KOHTPOJbHOU paboTsl / JL.IO. 'onoBuna. — 2-e u3f., UCTpaBi.
— Kapasaeso : Koctpomckas I'CXA, 2021. — C. 9-10.

Kpumepuu oyenxu:
MakcuMaJIbHOE KOJIMUYECTBO OaJUIoOB: 3 Oauia.

Koncnexkm Ne3 «Inemenmapnsvie pynKyuu KOMNIeKCHOU nepemeHHOll.
Dopmyna iinepay

3aoanue:

l'omoBuna JI.IO. CnenunanbHas MaTeMaTHKa : METOJUYECKUE PEKOMEHAALUN
0 BBITIOJTHEHUIO KOHTPOJIbHOW paboThl / JI.FO. I"'onoBuHa. — 2-¢ u31., UCIIpaBIL.
— Kapapaeso : Koctpomckas 'CXA, 2021. — C. 10.

Kpumepuu oyenxu:
MakcuMaibHOE KOJIMYECTBO 0AJLIOB: 3 Oauia.

TecToBbI€ BOIPOCHI IO TEME, UCIIOIb3YEMbIE I TPOMEXKYTOUYHOTO KOHTPOJIS
3HAHUW N0 JUCLUMIUIMHE, MPEJCTaBICHbI B COOTBETCTBYIOIIEM pazjeie (oHa
OIICHOYHBIX CPECTB.

Tabsumiia 4 — Kputepuu o1jeHKH chOPMUPOBAHHOCTH KOMITETEHIIUM

Kop u KpuTtepuu ouieHrBaHus C)OPMUPOBAHHOCTH KOMIIETEHLIUN
HavMeHOBaHUe (yacTH KOMIIeTeHLMN)
VHAMKaTOpa Ha 6a30BOM ypOBHe Ha MOBBIIIEHHOM YPOBHE
NOCTVDKEHUST COOTBETCTBYET OL[eHKe COOTBETCTBYeT OL|eHKe COOTBETCTBYET OL[eHKe
KOMITeTEeHLIUU «yI0BJIETBOPUTE/ILHO» «XOPOLLIO» «OTJIAYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot

KOMIIETeHLIH) MaKCHUMaJIbHOTO 0a/la |  MakKCHMaJsIbHOTro Oasiia MaKCHUMaJIbHOTO Oasia
NA-1omnk-3 CTyneHT, B OCHOBHOM, | CTyJeHT 3HaeT CTyZeHT 3HaeT OCHOBHbIE
[Tprmensiet BJ/Ia/ieeT allllapaTomM OCHOBHbI€ TIOHATUS U TIOHATUSA U MeTO/bl TEOPUU
Marematiueckuii | AMPPEPEHIMANBHOTO U | a0 s Teopun auddepeHIanLHOro 1
arimapatT MHTErpabHOIO . | inbdepeHIIaTBEHOTO U HHTerpajbHOT0
aHa/IMTUYeCKOM MCUHMCTIEHHS DYHKIMA HMHTEerpajibHOTrO vcuncieHus: QyHKIUM

KOMIL/IEKCHOT'O .

reoMeTpuy, MepeMeHHOTo, vcuucieHus: GQyHKLu KOMIIJIEKCHOT'O
JIMHEeWHOU KOH(OPMHBIX KOMIL/IEKCHOT'O TiepeMeHHOr 0,
anre6pbl, OTO6p&>KEHPII>i, 3HaeT rnepemMeHHOrO, KOH(bOpMHbIX
JuddepeHIMaIbHO | OCHOBHBIE TTOHATHS KOH(OPMHBIX 0TOOpaKeHHH, yMeeT
rou pasziesa, Ha 6a30BOM oToOpakeHHi, ymMeeT peliaTb OCHOBHBIE TUIIbI
VIHTerpajlbHOI'0 YPOBHE B/la/IeeT peliaTh OCHOBHBIE TUIIBI | 3a/la4, yMeeT pellaTh
VICUKCIIeHUS METOZIAMH TEOPHH 3a71a4, ymeeT HeCTaHapTHEIE 3a/ja4H,

8




GbyHKUMY OHOM GyHKIMKT . WCTI0/Tb30BaTh 00s1ajiaeT HaBBIKAMH
riepeMeHHOM. KOMILTIEKCHOU MaTeMaTU4eCKUn UCII0/Ib30BaHUS
U-20r1k-3 TIEPEMEHHOM, arapar Teopuu MaTeMaTHYeCKOoro
[TpumeHnsiet KOH(pop MHBIX (bYHKLMM KOMITZIEKCHOM | arirapaTa Teopuu
MaTeMaTU4eCKUN OTOOpKEHMH, pemmaeT repeMeHHON (GYHKLMY KOMITJIEKCHOM
TUIIOBBIE 3a/lauU ’ -
arrapar Teopuu pa3iena, uMeeT KOHq)opMHLDS riepeMeHHOM,
(GyHKLIN IIpe/ICTaBJIeHHE O oToOpa)keHUH A5 KOH(OPMHBIX
HEeCKOJTbKUX BO3MOKHOCTSIX pellieHNst CTaHJapTHBIX oToOpakeHUM AJist
repeMeHHbIX, VCTI0/Ib30BaHUs 3a/jau B COOTBETCTBUM C | pelleHMs CTaHapTHBIX
Teopud GYHKIMNA | MaTeMaTHUeCKOro HarpaB/IeHHOCThIO 3aJjau B COOTBETCTBUU C
KOMIIJIEKCHOT'O ariiapaTta TeOpumn ripoeccroHaNIbHOM HarpaB/IeHHOCTbIO
TIePeMEHHOr 0, bynkipn [eATeIbHOCTH, HO npodeccroHanLHOM
TeOpUH PSIJ0B, ﬁggg;:ﬁ;g;? VCTIBITHIBAET JlesITe/IbHOCTU U BrafieeT
Teopuu KOH(OPMHBIX 3aTPY/AHEHNs TIpH HaBbIKaMH 5
,qncbcbepeﬂunzinbﬂ OTOBpaKeH i A1 cofiep>KaTelbHOU coZiep>KaTesIbHOU
bIX YDaBHEHUI. pelLIeHNsT 33124 B WHTeprpeTaLyn WHTepIIpeTaLyn
COOTBETCTBHH C TOJTyYeHHBIX TI0JTyYeHHBIX pe3y/bTaToB
HarpaB/IeHHOCThIO pe3y/bTaToB
ripoeccroHaIbHOM
JesITeJIbHOCTU

2 OHEHNBAHUE ITMCBMEHHbBIX PABOT CTYJEHTOB,
PETJIAMEHTUPYEMBIX YYEBHBIM IVTAHOM
He peryiaMeHTHPOBaHbI yueOHBIM TI/TAHOM.

3 OIIPEJIEJTEHUE PE3YJ/IbTATA ITIPOMEXYTOUYHOM ATTECTAIIUA
dopMa MpOMeKyTOUHOM aTTeCTaLUU 10 AUCLUIIIMHE SK3AMEH.

OLEHOYHBLIE MATEPUAJIBI 1 CPEACTBA OJIA ITPOBEPKU

OIIK-3.

MaTeMAaTHYeCKUM

Cnoco0en

anmnapar,

NPUMEHATH
METO/IbI

aHaJIn3a H

COOTBETCTBYIOLIMI
MOJEJTUPOBAHUS,

CO®OPMMNPOBAHHOCTHU KOMIIETEHLIWI

¢pusukxo-

TEOPETHYECKOT0 M JKCIHEPUMEHTAJBHOIO MCCJICI0OBAHUS TNPH PpPelIeHUHn
npogeccuoHaJIbHBIX 3a1a4.

3ajaHusA 3aKpbITOro THMIA

BbiGepume o0uH npaeu/ibHbIL 8ApuUAHmM omeema

1. BextopHoe

I10JIC

MOTCHIUAJIIBHO, €CJIU & paBHO:

1
0
3
+2

F=(x+2y2)i +(y+2x2)j+(z+a-xp)k




2. Porop BektopHoro moms a(M)=3x+4y+2z)j B Touke M(1;1;1)
paBeH:

i+4j

4i

i +2k

+-27+3k

3aaHus OTKPBITOrO THIIA

Ilpakmuko-opuenmuposannoe 3adanue

3. HaiiTd TOTOK BEKTOPHOTO TIONS F — (x + },1} (HanpsKEHHOCTHU
AIEKTPUUYECKOTO TIOJIs) Yepe3 BHELIHIOI MOBEPXHOCTh MUPAMUIbI, 00pa30BaHHOM
IIOCKOCTSAMU 2x+3y+62-6=0, x=0, y=0, z=0, B HanpaBJIE€HUN BHEITHEW HOPMAJIHU K
€€ MOBEPXHOCTH, TpUMEHUB TeopeMy OcTporpajickoro. Caenarb 4epTexK.

Pewenue:
ITo ycioBuro 3a/1a4u BBIMOJTHUM YEPTEK TUPAMU/IBI:

rZ

X

Bpraucium 1moTok BCKTOPHOI'O II0JIA F qcpe3 IOJHYIO ITOBCPXHOCTHb

NUpaMuIbl, IpUMEHUB TeopeMy OCTpOrpaickoro:

OP 8Q OR
I = dx-dy-d
m( ox oy 62 j vayaz

F=P-i+0-j+R-k,T0¢ectb P=0,0=x+y, R=0.

ITo m3BecTHBIM 3HaueHusM P, O, R HaiineM pP =0, or =05 Q—x+y a0
ox ’ 8y

5

ROa—RO
Oz

Orcroma
11=[[]0+1+0)-dx-dy-dz = [[[dx-dy-dz =V =
d 4

L, n=t L300,
3

11
32
rae V' — obwvem mupamunsl, S, - IUIOMAAb OCHOBAHMS NMUpPAMUIbBL, 7 —

BBICOTA MMUPAMU/IBI.
Ilpasunvuoiu omeem. 1.
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4. HallTh UMPKYJISUUIO BEKTOPHOTO MOJS [ — (x + 1,}} (HanpsKEHHOCTH

ANEKTPUYECKOr0 MOJISA) 10 3aMKHYTOMY KOHTYPY /], NOJIyYEHHOMY B pe€3yJIbTare
MIEPECEUEHUs TIOCKOCTU 2X+3y+6Zz-6= 0 ¢ KOOpAMHATHBIMHU IUIOCKOCTSIMH, NPH

IIOJIOKUTEIBHOM HANpPaBJIEHUU 00X0Ja OTHOCUTENBHO HOPMAJIBHOIO BEKTOPA
T = (2;3; 6) 2Tl I1ockocTH. CaenaTh YepTex.

Pewenue:

ITo YCJIOBHIO 3aJa4¥ BBIIIOJIHUM YCPTCIK 3aMKHYTOI'O KOHTYpa A , YKa3aB
HaIIpaBJICHUC 06XO,Z[3.:

<Y

F=P-i+0Q-j+R-k,t0ects P=0,0Q=x+y, R=0.
[=§F -dr=§¢P-dx+Q-dy+R-dz=[(x+y)-dy
2 y) 2
(KpUBOJIMHEWHBIN UHTETPAN 2-T0 pOJa).

A COCTOUT M3 TPEeX OTPE3KOB. BBIYMCIMM MHTErpas MO KaKIAOMY OTPE3KY,
3aTeM npocymmupyeMm pesyibratsl L] =1 5 +1g- + 1.

Boraucnum 1,5 Otpesok 4B nexur B mwiockoctn O,, Ha NepeceveHUH

miockocted p u z=(. CrenoBarelbHO, TOYKH, JICKAIIME HA OTpe3ke AB,
YIOBIIETBOPSIOT CIEAYIOIINM yCIOBHUSIM:

Z:0,x:3—%y,ye[0;2].

A 3HauwmT,

203 201
L= J(X+y)-dy=f(3—§y+yj-dy=J(3——y)-dy=
AB 0

1 2
ey
4 0

Boraucnum Ip: Otpesok BC nexur B miockoctd O, Ha nepeceveHuy

miockocted p u x=(0. CrenoBarelbHO, TOYKH, Jiexkamue Ha otpeske CB,
YAOBIIETBOPSIOT CIACAYIOMIUM YCIOBHSIM:
x=0,ye[0;2].
2 ) 2
YuuTbiBas HanpasieHue 06xona, monyunM [z =[y-dy =—y°| =-2.
0 0

11



Borancium /-, : Otpezok CA nexwur B miockoctd O, roe y=0,dy=0.
CnenosarensHo, -, =0.

Otcroma I] =5-2+0=3.

Ilpasunvuvii omeem: 3.

5. HalTh  JOUBEPreHUMIO  BEKTOPHOrO MO  F — (x+2v—z)i
(HanpsKEHHOCTH AJIEKTpUUYECKOro mossi) B Touke M (1; 2; 3).

Pewenue: F=P-i+Q-j+R-k,1oects P=x+2y-z, Q=R=0.

cfr~F—ap+&q+&R—1+-:t+-:t—1
T gy 8z __

IIpasunvuviu omeem. 1.

6. [IpoBepurs, SIBJISICTCS 1 BEKTOpPHOC rnoJie
F=0Bx+2y2)-i +By+2xz)- j+(B3z+2xy)-k (HANPSDKEHHOCTH
QJICKTPUICCKOT'O HOJIH) IIOTCHIMAJIbHBIM.

Pewenue:

BekropHoe mosie moteHmuanbHo, eciam rotF =0. IIpoBepuM BeKTOpHOE
MOJIE HA OTEHIHAIBHOCTb:

o (-5 1, (2] (20 _2P)

oy 0z 0z Ox ox Oy
P= 3x+2yz;6—P:2y;a—P:2z,
oz 0

Q:3y+2xz;a—Q:2x;a—Q:2z,
0z ox

y;aj=2X-

R =3Z+2xy;a—R=2
ox oy

Otcrona

rotF = (2x=2x)-i +(2y—2y)- j+(2z-22)-k =0.
CJ'ICI[OBaTeJIBHO, BCKTOPHOC I10JIC F IIOTCHIIUAJIBHO.
Hpaeu]leblﬁ omeem. BCKTOPHOC I10JIC F IIOTCHIIMAJIBHO.

Hanuwiume npasu/ibHbIli 6apuaHm omeema
7. HaiiTu  3HaueHWe MpPOU3BOAHOW (PyHKIMH [ (Z)z 5z —iB TOUKe
Zy=2—1.
Pewenue:
U e o I —
Haiiném npous3BoIHy0 HCXOAHON QyHKIuM: + (F) =102,

Haiiném npousBoaHy0 UCXOAHON (DYHKIIMHM B TOUYKE Zo:
ffiz—t=10-(2—-1)=20- 10

IIpasunvusiit omeem: 20 —10i.

12



i
8. Haiitn unTerpan f4z3 dz OT pyHKUIMU KOMIIJIEKCHON IEPEMEHHOM.

0

Pewenue:
Hanném unrerpan:

IIpasunvuviii omeem: 1.

Haume pazeepuymotit omeem na 6onpoc

9. B uém 3akirodaercs reOMeTpUYECKUN CMBICT OTOOpakeHus (yHKIUU

KOMILJIEKCHOW NTEPEMEHHON W =2z +1?

IlpasunvHoulii omeem: TEOMETPUUECKH CMBICI OTOOpaxeHHs (QYHKIHH
KOMILJIEKCHOM MEPEMEHHON @ = z + [ 3aKJII0YAETCA B MApajuIeIbHOM IEPEHOCE.

OxoHuaTenbHbIE Pe3ynbTaTbl 00y4deHUs ((POPMHUPOBAHUS KOMIIETEHIIMIN)
ONPEAEIAIOTCA IOCPEACTBOM IepeBoja OauioB, HAOpaHHBIX CTYJEHTOM B
IPOLIECCE OCBOCHMSI TUCLUIUINHBI, B OLICHKU:

— 0a30BbIl  ypOBEHb  C(POPMHUPOBAHHOCTH  KOMIIETEHLMH  CUUTAETCA

HOCTUTHYTBIM, cClin pe3yiibTar

O6y‘ICHI/I$I COOTBCTCTBYCT OLICHKC

«YIOBJIETBOPUTENHHOY (50-64 peUTUHTOBBIX OAJIOB);

— TIOBBIIICHHBI YPOBEHb CPOPMUPOBAHHOCTH KOMIIETCHIIMM CUYUTACTCS
JOCTUTHYTBIM, €CITH PE3yIbTaT OOYUEHHSI COOTBETCTBYET OLIEHKAM «Xopoio» (65-
85 peUTUHTOBBIX 0a/IOB) U «OTIMYHOY (86-100 peHTUHTOBBIX OAITIOB).

4 TIOPSI/IOK ITPOBE/JIEHVSI IIOBTOPHOI
IMPOMEXYTOUYHOM ATTECTAILIUA

dopmMa MpOMeKyTOYHOM aTTeCcTal[iH 0 AUCLUTIIMHE SK3aMeH.

[ToBTOpHAasi TIPOME)XyTOUHasi arTecTalysi IO JUCLUIIMHE TMPOBOAUTCS C
VICTI0/Ib30BaHMEM 3a/laHUM /11 OLeHKU C(OPMHUPOBAHHOCTH KOMIIETEHL[MM Ha
0a30BOM ypOBHe MO BCeM pasjiesiaM, BXOZSIIMM B CTPYKTYPY AUCLIMIIIMHBI 3a
CcemMecTp, 10 UToraM KOTOPOro CTy/IeHT UMeeT akaJleMUUeCKYH0 3a/J0/KEHHOCTb.

Tabmmuiia 5 — Kpurepuu orjeHKH chOPMHUPOBAHHOCTH KOMITETEHLIMM

Koj 1 HaMeHOBaHWe UHIUKaTopa
JIOCTHYKEHHS KOMITeTeHLIUU
(4acTU KOMIIeTEeHLIUK)

Kputepuu ouieHMBaHusi COPMHUPOBaHHOCTH
KOMIETeHMU (YaCTh KOMIETEHLIUN)

Ha 6a30BOM yYpOBHE

COOTBETCTBYET OLIEHKE «Y/IOB/IETBOPUTETHHO»
50-64% ot MakcuMaJIbHOTO Oasiia

N/-1onk-3 [Ipumensiet
MaTeMaTU4eCKUM arrapaT
aHA/INTUYECKOU TeOMEeTPHH,

CTyJeHT JeMOHCTPUPYeT 3HaHUe OCHOBHBIX
TIOHSTUM ¥ METO/IOB CIlel[ha/lbHOM MaTeMaTuKu
(MaTeMaTUUeCKUH arrapart Teopyud (PyHKLUU
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JTUHEHHOM anreOphl, HECKOJIbKMX TTlepeMeHHBIX, TeOpUHU
A pepeHINaTbEHOTO U MTOBEPXHOCTHBIX MHTErPajioB, TEOPUU MOJIS,
VHTErpaJbHOr0 UCYUCIIeHHUS TeOpYH (PYHKLIMU KOMIUIEKCHOTO IlepeMeHHOr 0,
(QYHKLMU OHOU MepeMeHHOM. KOH(MOPMHBIX 0TOOpakeHHI), yMeeT pelliaTh
N[-2omnx-3 [Ipumenser OCHOBHbIe THUITBI 33/la4 Ha Oa30BOM ypOBHe,
MaTeMaThYeCKUH arrapaTr TeOpyur vMeeT TIpe/iCTaB/lIeHre 0 BO3MOXKHOCTSIX
(YHKLMH HECKOJIbKMX MTePpEMEeHHBIX, | MCI0/Ib30BaHUSI MaTeMaTHYeCKOro arrapaTa /st
Teopyr (DYHKLMIN KOMIJIEKCHOTO pellleHUs CTaHJapTHBIX 3a/a4
repeMeHHOr 0, TEOPUM PSJIOB, Npo(eCcCUOHAILHOM IeSITeIbHOCTH
Teopuu AuddepeHIMaTbHBIX
ypPaBHEHUU

baHK TecToBBIX BBI[aHl/Iﬁ

PA3EJI 1. IloBepXHOCTHBIE MUHTErpa/ibl. J/IeMeHThI TeOPUM I10JIs1

Ilomok 8eKmopH020 nos

Bblbepume o0uH npasuabHbIll 6ApUaAHmM omeemad.
IToTok BekTOpHOTO No/ist a(M ) =(x+z)i uepe3 BHEIIIHIOI ITOBEPXHOCTH
NUPaMu/Ibl, 00pa3oBaHHOM MIocKocTAMH X+y+z—2=0, x=0, y=0, z=0 paBeH...

Bbibepume 00uH npasu/ibHbIll 8apuaHm omeemad.

IMoTok BekTOopHOro nos a(M)=(y—x+z)] uepe3s BHELIHIOW
MOBEPXHOCTh MUPAMH/bI, 00pa30BaHHON IVIOCKOCTAMU 2x+y+27—2=0, x=0,
y=0, z=0 paBeH...

1

+ —

3

w o B~

Bblbepume o0uH npasuabHbIli 6ApUAHmM omeemd.

IoToK BekTopHOro oA a(M)=(x+3z)k uepe3 BHEIIHIO
MOBEPXHOCTh MUPaMHU/bI, 00Pa30BaHHOM IIOCKOCTAMU 2Xx+y+z—4=0, x=0, y=0,
z=0 paBeH...

2

10

0

14




+16

Bblbepume o0uH npasuabHbIll 6ApUaAHmM omeemd.

IToTok BekTOpHOro nosiAg a(M)=(x+2y—z)i 4depe3 BHELIHIOIO
MOBEPXHOCTh MUPAaMH/BI, 00Pa30BaHHOM IJIOCKOCTAMU x+2y+2z—-4=0, x=0,
y=0, z=0 paBeH...

8

+ —

3

S oA~

Bblbepume oOuH npasubHbIli 8apuaHm omeema.

IToTok BekTOpHOro nojsi a(M)=(2x+3y —3z)j uepe3 BHEIIHIO0
MOBEPXHOCTh MUPAMHU/IbI, 00pPa30BaHHOM IVIOCKOCTAMH 2x+3y+27—6=0, x=0,
y=0, z=0 paBeH...

2

0

8

+9

Bblibepume o0uH npasuabHbIll 6ApUaAHmM omeema.

IToToK BekTopHOro mosiA a(M)=(2x+4y+32)k uepe3 BHelHI00
MOBEPXHOCTH MUPAMHU/IbI, 00pPa30BaHHOM IVIOCKOCTAMHU 3Xx+2y+3z—6=0, x=0,
y=0, z=0 paBeH...

+6

© O

Llupkyasayus 8eKMOpHO20 no/s

Bbibepume 00uH npasu/ibHbIll 8apuaHm omeemad.

Iupkynsinusa BekTopHoro noas a(M)=(y +z)j no KOHTypy
TPeyroJibHUKa, MO/Iy4eHHOr 0 B pe3y/ibTaTe nepeceyeHHs MI0CKOCTH
2x+y+7—4=0 ¢ KOOpAUHATHBIMH IV/IOCKOCTAMM, IIPH I0/I0KUTE/ILHOM
HarnpaB/IeHHH 00X0/ja OTHOCHTE/ILHO HOpMa/IbHOro BekTopa 72 = (2;1;1) sroit
IVIOCKOCTH paBHa...

0

+-18

4

-8

Bblbepume o0uH npasuabHbIll 6ApUaHmM omeema.
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ITupKysanus BeKTopHoro moisi a(M) = (x+3z)k mo KoHTypy
TPeyro/ibHUKa, Mo/Iy4eHHOr0 B pe3y/IbTaTe nepecevyeHus I0CKOCTH
x+2y+27-4=0 ¢ KOOPpAMHATHBIMH IUVIOCKOCTAMH, IPH I10/I0KHUTE/THHOM
HaInpas/IeHUH 00X0/1a 0THOCUTE/IHLHO HOPpMaaLHOro BekTopa 77 = (1;2;2) sroii

IVIOCKOCTH pABHA...
+—4

N OY O

Bbibepume 00uH npasu/ibHbIll 8apuaHm omeemad.

IupKyasnua BeKTopHoro noas a(M)=(x—z)i mo KoOHTypy
TPeyrojibHUKA, MO/IyUeHHOr0 B pe3y/ibTaTe NepeceuyeHusl MI0CKOCTH
2x+3y+27—6=0 ¢ KOOpAUHATHBLIMH IJIOCKOCTSMM, MPHU M0I0KUTEILHOM
Hanpas/IeHuH 00X0/1a 0THOCHTE/ILHO HOPMa/ILHOr0 BekTopa 77 = (2;3;2) sroi
IUIOCKOCTH pPaBHa...

-2

8,5

0

+-4,5

Bbibepume o0uH npasu/ibHbIl 6apuaHm omeemad.

IupKyaanusa BekTopHOro noas a(M) = (3y —3z)j no KoHTypy
TPeyro/ibHUKa, MO/JIy4eHHOr0 B pe3y/ibTaTe nepece4eHus MiI0CKOCTH
3x+2y+3z—6=0 ¢ KOOpAUHATHBLIMMU IJIOCKOCTSAMM, IIPHU I1010)KUTEIbHOM
HarmpaB/IeHHH 00X0/ja OTHOCHTE/ILHO HOPMa/ILHOrO BekTopa 77 = (3;2;3) ol
IVIOCKOCTH paBHa...

+18

9

0

—4

Bblbepume o0uH npasuabHbIll 6ApUaHmM omeema.

ITupKyAsiuusa BeKTopHOro mous a(M) = (2x +3z)k mo KoHTYypy
TPeyro/JibHUKA, MO/TyYeHHOr0 B pe3y/ibTaTe NepecevyeHusi II0CKOCTH
x+2y+z—4=0 c KOOpAMHATHHIMH IVIOCKOCTAMH, MPH MOJI0KUTETHHOM
HampaB/IeHHH 00X0/ja OTHOCHTE/ILHO HOpManbHOro BekTopa 72 = (1,2;1) sroit
IUIOCKOCTH paBHa...

-5

8

0

+-16

Bblbepume oOuH npasubHbIli 6apuaHm omeema.
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IupKyasnusa BeKTopHoro noas a(M)=(x+ y)i mo KOHTypy
TPeyro/ibHUKa, Mo/Iy4eHHOr0 B pe3y/IbTaTe nepecevyeHus MI0CKOCTH
x+y+27-4=0 ¢ KOOPJUHATHHIMH IJIOCKOCTAMH, IIPH I0/I0KUTE/THHOM
Hanpas/IeHUH 00X0/ja 0OTHOCHTE/IHLHO HOpMaabHoOro BekTopa 77 = (1;1;2) sroi
I/IOCKOCTH PaBHa...

+-8

0

2

-5

Pomop eekmopH020 noss

Bbibepume 00uH npasu/ibHbIl éapuaHm omeema.
Potop BekTopHoro mosist a(M)=(x+3z)k B Touke M(1;1;1) paBeH...

2k

v
ik

i+3j

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeemad.

Porop BekTopHOro nois a(M)=(x+2y—z)i B Touke M(1;1;1) paBeH...
+— -2k

i+k

~J

2k

Bblbepume oOuH npagubHbIli 6apuaHm omeema.
Porop BekTopHOro nons a(M)=(2x+3y—3z)j B Touke M(1;1;1)

paBeH...
J
21
j—2k
+3; +2k

Bblbepume o0uH npasuabHbIll 6ApUaHmM omeema.

PoTop BekTopHOro nmos a(M)=(2x+4y+32)k B Touke M(1;1;1)
paBeH...

+4i 2]

j+2k

i

i -3k
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Bblibepume oO0uH npasuabHbIll 6ApUaAHmM omeemd.

Potop BekTopHOro nons a(M)=(x+ y—z)i B Touke M(1;1;1) paBeH...
i +3k

3+

+—j—k

~2k

Bblbepume o0uH npasuabHbIll 6ApUaHmM omeema.

Potop BekTopHoro nois a(M)=3x+4y+2z)j B Touke M(1;1;1)
paBeH...

i+4j

4i

i+2k

+-27+3k

ZlugepeeHyusi 8eKMOPHO20 Nos

Bblbepume oOuH npasubHbIli 6apuaHm omeema.

JTuBepre”nus BeKTopHOro noasi a(M)=(x+2y—z)i B Touke M(1;2;3)
pPaBHa...

2

+1

-1

0

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeemad.

JTuBeprennus BeKTopHOro noas a(M)=(2x+3y—3z)j B Touke M(1;2;3)
paBHa...

+3

2

-5

0

Bblbepume o0uH npasuabHblll 6ApUaHm omeema.

JTuBeprexius BeKTopHoro mosi a(M)=(2x+4y+3z)k B Touke M(1;2;3)
paBHa...

2

0

-4

+3

Bblibepume o0uH npasuabHbIll 6ApUAHM omeemd.
JTuBepreHIusa BeKTOpHOro nousa a(M)=(x+ y—z)i B Touke M(1;2;3)
paBHa...

18



Bbibepume 00uH npasu/ibHbIll 8apuaHm omeemad.

JTuBeprennus BekTopHOro noas a(M)=(3x+4y+2z);j B Touke M(1;2;3)
paBHa...

-2

3

+4

0

Bblibepume o0uH npasuabHbIli 6ApUAHM omeemad.

JIuBeprenius BeKTopHoro moist a(M) = (5x+2y +3z)k B Touke M(1;2;3)
paBHa...

2

+3

-5

0

ConeHoudanbHOCMb BEKMOPHbIX noset

Bblbepume o0uH npasuibHbIll 6ApUaHmM omeema.

BekTopHoe nose a(M)=2xi +(3x— y)} +a-zk COIeHOMAAIBLHO, eCTH O
PaBHO...

2

+-1

-3

0

Bblbepume oOuH npasubHbIli 6apuaHm omeema.
BekTopHoe nosie a(M)=a-xi —4y j+(2x +z)k co/leHOHAAIbHO, eC/Td

pPaBHO...
0
-4
+3
2

Bblbepume o0uH npagubHbIli 6apuaHm omeema.
BekTopHoe nosie a(M)=(4x+z)i +a-yj—6zk coneHoupanbHo, eciu &

PaBHO...
+2
0
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Bbibepume 00uH npasubHbIl 8apuaHm omeemad.

BekTopHnoe nosie a(M)=3xi +(2y+z)j+a-zk coleHOMJAIbHO, ecau O
paBHo...

+-4

2

-3

0

Bblibepume oO0uH npasuabHbIli 6ApUAHmM omeemd.
BekTopHoe nosie a(M)=ca-xi +5yj+(x—62z)k coneHOUAATBHO, eC/Ti

PaBHO...
0
—6
5
+1

Bblibepume o0uH npasuabHbIll 6ApUAHmM omeemd.
BekTopHoe mosie a(M)=(x—z)i +a-yj+2zk coneHoupanbHo, eciu &
PaBHOo...

IlomeHYyuanbHOCMb BEKMOPHbIX noset

Bblbepume oO0uH npasuabHbIll 6ApUaHmM omeema.

BekTopHoe mone F = (a-x+7yz)i +(6y+7xz)j+(6z+Txp)k
MOTeHHA/IbHO, eC/TH & PaBHO...

7

+6

3

0

Bblbepume oOuH npasubHbIli 6apuaHm omeema.

BekTopHoe mone F = (8x —a - yz)i +(8y —5xz)j + (82 —5xy)k
NMoTeHI[Ma/IbHO, eC/IH ¢ paBHO...

3

8

0

+5
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Bblibepume o0uH npasuabHbIll 6ApUaHmM omeemd.

BekTtopHoe mone F =(10x —3yz)i +(a-y—23xz)j+(10z-3xp)k
MOTeHHA/IbHO, eC/TH & PaBHO...

+10

0

3

7

Bblbepume o0uH npasubHbIli 6apuaHm omeema.

BekTopHoe mone F = (12x+ yz)i +(12y+a-x2)j+(12z + xp)k
NMoTeHI[Ma/IbHO, eC/IH ¢ paBHO...

7

+1

12

0

Bblibepume o0uH npasuabHbIll 6ApuUaHm omeema.

BekTopHoe mone F = (4x—7yz)i +(4y —Txz)j+(a-z—Txy)k
NoTeHL[Ma/IbHO, €C/I1 ¢ paBHO...

+4

7

3

0

Bblbepume o0uH npasuabHblll 6ApUaHm omeema.
BekTopHoe nosie F' =(x+2yz)i +(y+2xz)j+(z+ a-xy)k noreHnuaibHo,
ec/ii ¢ paBHO...

w o -

+2

PA3JEJI 2. DieMeHTHI TeopuH (PYHKIMHA KOMIIEKCHOU NepeMeHHOH.
KondopmMHbIe 0TOOpa)keHUsA

LupdepeHyuposarue pyHKUUU KOMNIEKCHO20 NePEeMEeHHO20

Bblbepume oOuH npasubHbIli 6apuaHm omeemad.

Ecm f (z) =5z —i, Torja 3HaueHHe NPOM3BOJHOM 3TOi (YHKIMH B
TOYKe z, =2 —1 PaBHO ...

2—1i

201

+20-10¢
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2-10i

Bbibepume o0uH npasu/ibHbIl 8apuaHm omeemad.
Ecm f (z)z 4z° —i, TOrpa 3HAUYeHWe IPOM3BOJHOM >ToM (YHKIMH B

TOuKe z, =1+ 5 paBHO ...

1+40i
8+ 5i
1+5:
+8 +40i

Bblibepume 00uH npasuabHbIll 6ApUAHmM omeema.
Ecm f (z) =4z* —10i, Torga 3HayeHHe NPOM3BOJHON >ToH (PYHKIMHM B

TOuKe z, =1 —3i paBHO ...
1-3i
8—3i
+8—24i
1-24i

Bblbepume oOuH npasubHbIli 6apuaHm omeema.
Ecm f (z): 6z’ —i, TOrja 3HaUeHWe IPOMU3BOJHON 3ToM (YHKIHMH B

TOYKe z, =1+ 2/ paBHO ...

12+ 2i
1+ 24i
1+2i
+12 + 24i

Bblbepume o0uH npasuibHbIll 6ApUaHmM omeema.
Ecm f (z)z 6z° +i, TOrja 3HauYeHWe IPOMU3BOJHON 3ToM (YHKIHMH B

TOYKe z, =2+ 4i paBHO ...

2+4i
+24 + 48i
2 +48i
24 + 4§

Bbibepume o0uH npasu/ibHbIl 8apuaHm omeemad.
Ecm f (z)z z’ +7i, Torja 3HauyeHWe IPOMU3BOJHOM >ToM (YHKIMH B

ToukKe z, =10-7i paBHoO ...
10—i
+20-2i
20—i
10-2i

HHmezpuposaHue ¢hyHKYUU KOMNIEKCHO20 NepeMeHHO20
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Bblbepume oO0uH npasuabHbIl 6ApUAHM omeemad.
4i
NuTerpan [2zdz ot QyHKIMM KOMILJIEKCHOW NepeMeHHOH PaBeH ...

Bblbepume o0uH npasubHbIli 6apuaHm omeema.
2i

HNHaTerpan f322dz oT (YHKLIMHM KOMIIJIEKCHOW MepeMeHHOM paBeH ...
0

2i

3

0
+-8i

Bblbepume o0uH npasuabHbIll 6ApUaHm omeema.

1
NuTerpas | 4z°dz oT GPyHKIMH KOMILJIEKCHO# IlepeMeHHO# paBeH ...
0

+1
—4i
I

0

Bblbepume o0uH npasuabHbIli 6ApUAHM omeemad.
3i

NuTerpan [4zdz ot QyHKIMM KOMILJIEKCHOW NepeMeHHOH PaBeH ...
0

3i

0
+-18
—4i

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeemad.

2i
HNuTerpan j6zzdz oT GyHKIIMM KOMIUIEKCHOU TepeMeHHOM paBeH ...
0

2i

6

0
+-16i

Bblbepume o0uH npasuabHbIll 6ApUaAHmM omeemd.
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i
Nurerpan | 8z°dz oT yHKIMH KOMI/IEKCHOH NepeMeHHOM paBeH ...
0

+2
—8i
I

0

HnmezpanbHas popmyna Kowu pyHKYUU KOMNAEKCHO20 NepemMeHHO20

Bbibepume o0uH npasubHbIli 6apuaHm omeemad.

z+6 - -
HNHaTerpan '[40’2 oT (YHKIMH KOMILJIEKCHON TIepeMeHHOM,

=12(2=2)
BbIUHMC/IEHHbIH M0 UHTerpa/ibHOH ¢opmyJie Koy, paBeH ...
6
0
+-3
2

Bblbepume o0uH npasuabHbIll 6ApUaAHmM omeemd.

z+8 - -
HNuTerpan j4dz oT (YHKIUM KOMIUIEKCHOM TepeMeHHOH,

|2|=3 z (Z + 4)
BbIUMC/IEHHBIN 110 UHTerpaibHOU (hopmysie Koiiu, paBeH ...
0
+2
-8
4

Bblibepume 00uH npasuabHbIll 6ApUAHM omeema.
z+6

HNuTerpan f ———dz oT (QYHKIMH KOMIUIEKCHOM TepeMeHHOi,
=2 2(z = 3)
BbIUHMC/IeHHbIN M0 UHTerpa/ibHOU ¢opmyJie Koy, paBeH ...
-6
0
3
+-2

Bblbepume oO0uH npasuabHbIll 6ApUaAHM omeemd.

z—18 < <
NuTerpan j Wdz oT (YHKIUM KOMIUIEKCHOU MepeMeHHOH,
|2|=5 zZ(z +

BbIUHMC/IeHHbIH M0 HHTerpa/ibHOH ¢opmyJie Koiiu, paBeH ...
6
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Bblbepume o0uH npasuabHbIll 6ApUaHmM omeemd.

HNuTerpan j ﬂa’z oT (YHKIUM KOMIUIEKCHOH TepeMeHHOMH,
7=42(z - 6)
BbIUNC/IeHHbIU M0 UHTEerpa/ibHOU ¢opmyJie Koy, paBeH ...
+-2
6
0
-12

Bblbepume oOuH npasubHbIli 6apuaHm omeema.

z+6 . .
HNHaTerpan j ﬁdz oT (YHKIMH KOMILJIEKCHON TIepeMeHHOM,
z]=12(2 +

BbIUHMC/IeHHbIU M0 UHTerpa/ibHOu ¢opmyJie Koy, paBeH ...
0
+2
—6
3

Ycnosue KoHgopmHocmu omo6pa3+ce1—1un dYHKYUU KOMNIEKCHO20 NepeMeHHO20

Bbibepume o0uH npasuabHblll 6apuaHm omeemd.

0O61acTh KOH(QOPMHOCTH 0TOOPa)KeHHSI @ = z° — 6z MMeeT BHU ...
z € (—0;0) U (0;+00)

zeR

+z e (—0;3) U (3;+0)

z € (—0;6) U (6;+0)

Bbibepume 00uH npasu/ibHbIll 8apuaHm omeemad.

O6/1acTh KOH(POPMHOCTH 0TOGPaKeHUs ® =z + 2z UMeeT BHUJ ...
z € (—0;0) U (0;+00)

+z e (—oo;—1) U (—1;40)

z € (—0;—2) U (—2;+0)

zeR

Bblbepume o0uH npasubHbIli 6apuaHm omeemad.

O6/1acTh KOH(GOPMHOCTH 0TOGPaKeHHA © = z° — 8z MMeeT BHJ, ...
+z € (—o0;4) U (4;+0)
zZeR
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z € (—0;0) U (0;+00)
z € (—0;8) U (8;+0)

Bbibepume 00uH npasu/ibHbIll 8apuaHm omeemad.

O61acTh KOH()OPMHOCTH 0TOOPa)KeHHSI @ =z~ + 4z UMeeT BHJ ...
z € (—0;0) U (0;+00)

z € (—o0;—4) U (—4;+0)
zeR
+z € (—00;—2) U (—2;+0)

Bblbepume o0uH npasuabHbIll 6ApUaHmM omeemd.

O61acTh KOH()OPMHOCTH 0TOOpa)KeHHsSI @ =2z° + 8z HMeeT BHJ ...
zeR

z € (—o00;—4) U (—4;+0)
+z € (—00;—2) U (—2;+0)
z € (—0;0) U (0;+00)

Bblibepume o0uH npasuabHbIll 6ApUaHmM omeemd.

O6/1acTh KOH(POPMHOCTH 0TOGpaKeHHa © =2z° —4z MMeeT BHJ ...
z € (—0;0) U (0;400)

+z e (—oo;1) U (1;+0)
z € (—00;=2) U (=2;+0)
zeR

TI'eomempuuecKuil cmMblcA OmO6DanC€HLlH (yHKYUU KOMNIEKCHO20 NepeMeHHO20

Bblbepume oO0uH npasuabHbIli 6ApUaAHmM omeemad.

I'eoMeTpUUECKHH CMBIC/I OTOOpaKeHUA
ciefyomiem:

TIOBOPOT

+TapasiieNlbHbIN MepeHoC
pacTsKeHUe

IMOBOPOT U napaﬂneanmf/i rnepeHoc

@w=2z+i 3aK/JUYaeTrcd B

Bblbepume o0uH npasubHbIli 6apuaHm omeema.

I'eoMeTpruecKHil CMBICJI OTOOpaKeHHsT @ =2z
CJIeAy oI eM:

TIOBOPOT

rapasiie/ibHbIM MepeHocC

TIOBOPOT U PaCTsKeHHe

+pacTsoKeHue

3aK/TI0YadeTCA B

Bblbepume o0uH npasuabHblll 6ApUaHmM omeema.
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I'eoMeTpHUeCKH CMBICI OTOOpPaKeHUSI @ =z—2i 3aK/IHYaeTcA
c/1elyroiem:

+T1apaJiyie/lbHbIN IepeHoC

TIOBOPOT

pacTsUKeHUe U MOBOPOT

MOBOPOT M MapaJijie/ibHbIN NepeHoC

Bbibepume 00uH npasu/ibHbIll 8apuaHm omeemad.

I'eomeTpuUecKHii CMBICI OTOOpaKeHHsI @ =-3z 3aK/IIOYAeTCs
cepyoneM:

IIOBOPOT Y PacTshKeHUe

rapasiie/ibHbIM MepeHoC

MOBOPOT

+pacTsbkeHue

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeemad.

I'eoMeTpHUECKH CMBICT OTOOpPaKeHUSI @ =z+2i 3aK/IH0YaeTcA
caefymomem:

+TapaJiyie/lbHbIN MepeHoC

MOBOPOT

pacTsKeHUe

TOBOPOT M NapaJiie/ibHbli MepeHoC

Bblbepume oOuH npasubHbIli 6apuaHm omeema.

I'eoMeTpruecKMii CMBIC/I OTOOpakKeHUsI =4z 3aK/II0YaeTcs
CIeAyIOIIeM:

TIOBOPOT

rapasiie/ibHbIM MepeHocC

TIOBOPOT U PaCTsKeHHe

+pacTsoKeHue

KoHpopmHble omobpadiceHus, ocyujecmesiemble (pyHKyuell KOMN/AeKCHO20

nepemMeHHoO20 W = —
z

Bblbepume oO0uH npasuabHbIll 6ApUaAHmM omeemad.

/4
O0pa3 MHOXXecTBa argz = By P 0TOOPA)KEHUH @ = — WMeeT BHUJ;:
zZ
argw = i
2
argaw=0

targm = -
s8@=7
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ar a)_—Z
8 4

Bblbepume o0uH npasuabHbIll 6ApUaHmM omeemd.

T 1
O0pa3 MHO)KecTBa argz = _Z MPH 0TOOpaKeHUH @ = — UMeeT BUJI:
z

/4
argw =——
argaw=0
argm=—2
5077
targw ="
8 4

Bblbepume o0uH npasuabHblll 6ApUaHmM omeema.

T 1
O0pa3 MHO)KeCcTBa argz = ? P 0TOOPA)KEHUH @ = — MMeeT BHUJ;
z
targw = ad
3

argaw=0
T

arga)—g
oz

arga)——z

Bbibepume 00uH npasu/ibHbIll 8apuaHm omeemad.

V4 1
O0pa3 MHO)KecTBa argz = 5 NPH 0TOOPa)KeHUH = — UMeeT BH/J;:
z

targw ="
5075
argaw =0
argm=——
50T
argm="
8 4

Bblbepume oO0uH npasuabHbIll 6ApUaHmM omeema.

T 1
O0pa3 MHO)KecTBa argz = g IIPH 0TOOPa)KeHUH @ = — UMEeT BHJ:
z
arg @ = i
2

argw =0
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argw =
8 6

V4
+targw=——

Bblbepume oOuH npasubHbIli 6apuaHm omeema.

T 1
OO0pa3 MHO)KecTBa argz = Y NPH 0TOOPaKeHUH = — UMeeT BU/J;:

z
7T
argw =——

argw =0

targw =

argw = —

Ay WIS
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